) 

09)B*mm!f (jp) 02) Q §§ tfe fft & $ (a) ai)mHm&m$& 

ftm^l 1-233696 

(43)&HB ¥tiUl*F(1989)8JI27B 



GDloLCL* «9WS*» F I 

HOIL 23/36 H0 1L 23/36 D 

23/373 M 



SWt«B©«Cl4 OL (£1210 



(21)tHB*# 


WHT10-34554 


C7DW81A 


000006013 










(22)tftRB 


¥dOO^(1998)2^17B 










(ra)5WW 










X3&=Hm&AOto-TB 2 #3^ = 














(72)f»Bg 










3tCS«-PreiBK*.©|^:TB2#3^ = 














(72)3BB# 


ma mm 



































(54) B»»©4SM A7-4^*5?3.-*R»n^-iP^ ; E>?3.-^tJfta9W©»&«: 



(57) 

M2 o t &m-& &smmL 3 ai/mms^-^ 

2<^®fc-5-*l.-?*lBirfttt&#2 1 

*U ^O±tCfialU^20i:^)ft«^m^Se«tta5 

Ml 2 #3~r -r y^iiT^rS 2 Jftf>3— -f -f 



3- 
22- 

21- 




1 : \GBT^>^.—J^ 
5: 

1i:¥ffl 
20:ffi«jS« 



2:tt*Jl£gx-;M6 

6:i$7**S 
12 : ->'J=i>^rA 
21 :R6£tt3# 



1 

a.— As. 

1/3.— )V. 

**ta t-fhmzm 1 taaw^-^nc* 

s c: t sust vzmm i a»£a*JS7*>w«ia»i 
iw^&sc: t * mat -r&mmi s<?>» 

fg£JS 94)1 vtfifr l ofcSKOV A - 
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10 [11*513] JhE«fc^#. 

ft. 

a?«^fiii.T £ t $• Etsfc-r i if>t>wtm 
1 3*>wr*u&> i ofcsa^^-^ftt 5**-** 

[0001] 
[0002] 

[«*<ott«] mi ifc. 

>KD-fi*i: LT. &«3SS£fiS;c.*:imBtf)I GBT (In 
sulated Gate Bipolar Transistor) * j/jl— ;U0BfH 
0£*cf. HlltCfc^T. lttlGBTt^jL-zP-T 
2ttr^5 J ^^36»*>^iJigf!i^g'<.-XS-C 
30 3«M5fc^*>f»^S^®B*^$n^. 7 

ST&O. edlGBTS^OXS^^mffiTftO. 

mm*?)*- s -/ ^mrxj<--cf> o . 9 «4»^«-c& 

0. 1 0{i I GBT* f 4 Wis ~,9Wfeb fcxS -/^ 
BQTfc 0 . 1 2(± I GBTtya — A'l ^rt«£»±^- 
40 BTfeO. 14li^»J-X^<7)3>'^>'HT*S. H 

nmm8sL3<r>±.£.*mi l-cm^zti. iesttaas3 

liStSWB^^-xft 2<o±£*m 1 1 i 

GBT^iSjL-frUiftmmi 3fc3y^")yH 1 4 
TSK-JEBe$nTV^. IGBT*jol-7K7«P9$ 
fcIGBTS^4Tf|4i-rsiaii. »S^«3i:ii0a 
ffl^S^-x«2t$-^rLT?&a©|gl3fe:^L. ^ 
tltZX f) I GBT^4^*%S)$flS„ 
[ 0 0 0 3 ] ny-^flcty' ^.-/POffiOflijg 
50 i: LTtt. GTO (Gate Turn-OffThyristor) 
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*u w-tmftti'j.-wmaizt-hi/yfmn k#0V2>tf8JSbX-£t&Z&j&.i-&coZffi±i-&t:ib 

COEJjTimZtlT^hE&X? v ^Srt^A—Mfih [0007] E&X? »/ ^Itya-^^t 

li. fi^ftf§!§¥5-26 74 9 1^&f8fcffliS¥3| 

[0004] ciit^wN-v-^flct ^jL^uortasfli f^ig&ixcins-ffiffl L£m*£&§£s#pi^;sftT^ 

-> x*mtm?T<r>m&ii®to i . $e>tzmmm *u m^mxxim&zimthhnxbz. 

?A*t>**i/o*4 . zntiib. m i o o o 8 1 

jttfl GBTtya-^ltll, J«ite£«3*>i8B51 [IHBtfjRifcU: 3 k-f&mm] U»L*#6. ±S<7) 

«a* J S^T^5TW4 X 1 0-s/K-et>&(O£ttl *f§!PF7 - 1 3 5 2 7 9^&«fcgffcR3*l*:lil3i£*£ 

x . imm^^-xWL2<r>wmm.\mz#} 1 6 x is*-iuzmm utwttfcu. $ & 

10-VK. T^5T»2 3X10- 6 /Ki:'t(^|*s# H¥7- 1 3 5 2 79^^«fcJi*$tut«JiTli. £ 

*e»ea«3 fcu^«iw^<-x«2<o^«t:tti!u5 ^^moim^Mt<^S(^m^(mtimim 

£-0^.1 o < . Mmm&^fsmiph^. £ 20 i-tt^ofsm&tf&^t:. it:. mttt:#vvj>.m 

fc. 1 GBT^^-^i t^aeigi 3<os»i. fie <ofif^#aa5-rs^i!6±-c#^^v^ras<>* 

#^)fiV^y^yK14-C«K ffl^-&flBgt^ it:. *t§i§¥5-26 74 9 l^^fcgfi*$*l 

[00 0 5] tJt. JEBKx^^^StvjL-A'Tli. ^ lr^ffig#*->fc. 

V-^i^^ fc vxtto. [0009] #?&BJ§li. ±Mmtcr)fSm&.£Mm-&t: 

£HuLl/0*S. Upt=fr#&. CIWflBfCli. fWfcJj 30 ^S^t^T^. ^^.fcli/^-^ftt^jt-n^ 

om?zm»t:ite. *vaMsmmm3xio-*/ m&k-tz. 
Kxf> hcoxxLx . msmmsmMmma^ i o o 1 o i 

f^c»5xi o-s/k-c&d. ?y/xfy^»4 x [i8as-jB*ts^c^&] iz&h 

i o- 6 /kt*>&. t^-A^afeo^wB^ia h^-^mw^^-Mt. n^-i^mui^j,.-^ 

h&kkLX. «X«^B¥7-135 279^^«fc [00 1 1 ] *m&m%m2iZ&b&V7-¥mto*: 

Xf>^$ttt-hyy?fc<^ijt#'J^A [0012] *lfflB<0|g««3(C«4)&MV-^«ct 
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[0013] *m\<nmm%4 tz&bhw-^mft* ^tk^is^-iutftmmygSKiztiii&immz 

it mmtmv. ^v-^mm is^-tv tm#. &mimfrt>% o . *Kc < 1 1, 1 ^ 

^&zti:miti-&i><7>T3>&. [oo2 2] *m\cnwM\ 3^m>hw-3&m 

[0014] ^mrm^5iiz.^hh^-^mw^ ^^-^it^t/^-^m^j^-^hnv^.n 

[ooi5] ^mmmeizmiyh^-im^ &. 

*j A -;wi. ±mmm#. >v7-*mw* v*.-*, io [ o o 2 3 1 xmiomm 1 4 fc«H>*>t7-¥#* 

[0016] *wmmm 1 £®b & t tv-^ttt ^^^-^^^^.-^t^agiac^^Kt}^ 

^-tummh^M^t ns*5±£^ [0024] 

*u fr^±£ffi^tm*t&±m'* i 7-*mi* : £ i J mj&oim 1 1 g bt* ^^-n-^m&^-t 

-^m/iMftg^nimismtm t coimmt. mrnmrbi. muza^x. 1 \t 1 GBTtya-A- 

-fit-e f it^ : 2:<fct2e<on-7 i ^y^$-irrs^fc 20 2«r;l-$ J ?^*^=5:i»ggffl^m'<.-x« 
[0017] *WW)lti3cm 8 tfeb& > nV- r^s^s^r^s^^^sjegfl^isr* 0 . 4 

i^-/l^fctt/*y-^frts^-/Pfc#a^^ Ji I GBTWC&D » 5\i I GBTff4«31/?^ 

£fWi. ±a^V^^hi«0/^V-^«ct ^jL-iWifc SffiT'fc "5 . 6(1 1 G BTS^4 <0X5 -y 

(l/N'V-^fr^^-^^ja^BiOg^lcfcltJJtS 0. llliWTfcl 12ttIGBTt-;a-;H« 

±IH]£It£##. ( *«c ) ifc»l^&a»£>5:S c: t ft&Zm±t& yyjUTh 0 „ 2 OttiSSl^WT 

[0018] xmieMmmotz&jb&w-im**: Bit^-rioc. zoi GBT*>>*-/nic 

v*-fr£iz\tfv?-^#*is*-frkfflD3m.<>m *swa±. iGBTS^corii^^mffisttjetitta 

£*M;L ±EW^1Vl*^Vtv^|£#«ct>; Jl -4'ifc 30 «30>_tfc:¥ffll iTmszti. mwtmx.3cr>tesm 

H^V-^fttvA-^t^a^M^e^fciBJtS fcSd»W^g'<.-X«2ttfiit4i«20-C«^$fL. ffi 

±M£&aUm#. ®ST11@«rC*S»S*»^SCt 11^2 0tc«^6^tt^3<^^gt»d»S^ 

£*«Sfc-*-*<><9-e&6. i5^-x«2<^iItc«-eiX'PW56Attattt21i:^ 

[0019] *&BBtf>fi!*« i otcfiifos/tv-^* »sattt2 2kfrt>%& 2m<r>3-T4>y#%ztiT 

*¥*-fr&M&V7-^to*i;*-n'ti&mm.(0 I GBT*s<^i— /l^l£>3BIEB$fcI GBT§&?4 

fctt^v-^** v*A-^fc^ae^«»&«*:t>(t k s^L-t^asss ( m&t?) ce#u ztuzx o 

hmt&m^^mmmtnmt . §8aB*»&a^ «3 tasyB&^-x^^^aK^ itsa* i gb 

$Si&mt0>mbt:iSt&%:<bi>2m<?>3-7'4 40 T^4?>gK&fftSJgJ: Dffl^fiIL*e»2 0£g»tT 

[0020] *3m<r>mm. 1 1 fcf&bS'*7-¥#tt «8HlStt^*ilSfc:|6J±$^^ kVT-% 

fc^^at-rst>ws>s. [002 51-^r. Mitf^u^A. 4v*j*jj»-ny 

[0021] «HH0ma 1 2fcr^fos/N77-^«c *7mt>t>%hmjm2 o«. r/^^t^BB 
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±-f HBI¥7- 13 5 2 7 9^-^«tCli*$a 

[0026} L*L£#6« d<^B6Atta5»21lifiil 10 
j5»2 0fc^R££«6frC$&k<0<>X ffia*£*f20fc 

-/i^«&a)ttigi&<rF$^tv>ofciga*»-*s. H2 

i^A-tfi-#tf)££a»<s>:5r&Jt^ o. 1 mmOfiflbS 
#2 0T»£U;i§£i:. 2^B^o>y^fc:3AA'h 
*^3rSff$0. 0 lram«tfilH2 1 £3-7^ 

lft-^>^* i 4>^WS0.1mm<^|^i»2 0-C 20 

»a»fttt»»2i^a-X'<y^-rsi:. mm 

[0027] fit, fiH£#2 o fc&*rrs$gu£g 

at»2i^3-x-f>^u ^±fc«iws*r2 0fco 

2m<r>3-Tj>?mzwtvhztizx->x.im&m 30 
«3 twm^*-x&2<o&^cvm£L*:im 
^^>«stf2 0fcie»ffias3j,sv^iss«ffl^ 

[0 0 28] fia^B2 0OttfltLT. 
-X&20>gtfmc?m!mt:£QtiMt&Zt&CZ 

t\ imm2otimm&3biw3M$!miM'< 

-X8L2t<rm&*Sii)mtthZt#X'%h. it:, 

m&&mt2 i j $>mmmmt22cr#mu. tm&tt 
2oe>ffiuz£^xmzz#. mm. mm2o<r> 

^mg^HfefettS?tt2 1 £>*mi: LTIiaAfrK ?o 

A^sLTti 0 . wm&m2 2<nvmt ltk- 

«2fc|»^tai«21^ «»ttSlS3i:H^ttaW 50 
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2 hoel i>^^tti»Attattt2 1 tf$m&sm2 2 

X«2fcBfcfettgW*2 1«S. te»ttfflS3fcHi^ttS 

»2 icofa. s>&w£m£&m2 1 ts«*Mt»«2 
[oo29] wt<rmm2 . 03<i, *mic?>m&<m 

B2iZfrfrh I GBT^y A -;K7)fi|^^iK-rW®aT' 
B3fc5rf«tdfc: % ^lGBTtyj.-;nl; 

«3±fc«it]6»2o-c«£3*u mm2 0izwn. 

I GBT^4&tf*6tltt^3tf^fctt**i.-f 

*u*£tta«*2 1 tismm&gm2 2 t»t>%h 2m<r> 
^-T<y7#+j:Zixx^h.mkirtmx'%>. igb 

TS^4<OgU^6&&#*>3x 1 0"/KT&&?>fc:# 

sa^flifcioT 1 GBT*^4taa§tts«3<?>¥ 
rasaa*^ *e^ttas3 tK^jj^g^-^2^ 

±<m&ii&&.L%^t>\rc&ts:\vr)x\ mm 

[0030] %^X\ Z<r>m&(rmB2tzfrfr& I GB 
TtS/ji-jHTIi, I GBT^4 fclfit§ttg«3?) 

1 g bt£?4 ogsffifflasj: 0 1 

fiv^SIt&# 2 0 £ t fc: J: ") . IStfS^co^^ 
i-r&idtcL-C^. i*u fii^[«20fcS*H-S 

1 GBTS^aifiegi^RswaBBtc-e^-etiHfA 

tt&»2 1 £n— f -f ^<?5_htc«abS*f 2 0 

^Mtt* 5 ^!- ^«ttgm 2 2 £ u < ^LT^r 
S2@<03-X'(>'^S^*tS^fcfc:J:D, igbt 

*^4fc«esfl^3^^ffico»aia«:5-fi«L, 

l^Stt2 0 1 1 GBT^4&£V*ttetieS«3 i: 
<0RC^ai|H-6J:dHUTv^. igbt* 

^ 4fcB&&eastt2 1^. «ss«a«3fci»Attaw 
2i«s. fc*v^iB6Aeat»2it^gastts*r2 2 

<^t3e*ttaStf*^l*6CfctJ:D. IGBT#^4 
tHr^tt3CW2 icofa, Jf^ttS«3tBfcftttaJ«2 1 
OSL J>&v^JKfe&tt^»2 1 fcsft«tt^«2 2C0® 

[0031] m&cmm3 . S4«. ^^m<7mt^cm 

S3 fc*>*»^ GTOfflRX ^ ^ ^ St y 
^tWEBTft^.. B4tCi>^T. 3 0ttGTOfflgX 
^ ? ?ity'a-m 0.31 iir;l'$ i ?>^*'^^ 
Simg-Cfc 0 . 3 2 lit II V7Xr>mis> 

t>%z>imfmmx'b*). 3 3fiGTos?T*>o. 3 

4{iT/P5^^SGT0^3 30T/-FSST 
3 5ttT^S^*^^GT0^3 3^V- 
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-)VXhi. 04i3jrTJ:dtC, ^CDGTOS&X? -y 
^m^'JjL-tUSOiZH^X. GTO^f3 3tt. TS 
-KSffi34X^y-K«ffi3 5&mm£*ti?ixM 

rv* y- nmffi3 5 fc««fflms3 2 tii. -eft-m 
mt. mmtm&3 2(r>$mt£.\±. ztiztmmsi 

tt2lt&!m&mt22klrL>%Z,2mtr>a-Ti> 
?itt:ZtlX\,*h. GTOffl&*?<3'?S%s;.x-Jl'3 

o<7>mm£GTom?33X'mi'thmi. m&tm 

S3 2 t±«ffi3 1 k iitlX¥ffiir>e>i?i&Zm ( 

[0 0 3 2] Z<r>£o£. GTOmFf-3 3<r)TJ-Y% 
m3 4WAV-VnBk35t. gfiMS32t«i 
it^GT0^3 3<Ogg&JB3jgJ9ffiv> 

sit #-es . mws&izitKTmimmt:* da 

GTOS^F3 30)T/- Km«3 4&lf*V- Kmffi3 

5<rmmtffl&mm&3 2<rm®ttz*ti?tm&&% 
tt2iza-T<>?i. *<o±)c.mjm2ot<r>& 

M&&&^^m&mt2 2 £3-7^ y?LX%Z 2 
m<r>3-Ti>'7mt:WUrz^&<r>X'. GTO^P3 3 

ory-K«ffi3 4&tf^y-F®i3 5fc. Jgffijf?^ 
ft 3 2 fcOft6flS<3&ftfii£fiiSU i3*^>m&tt20 
i:. GTO^3 3<0Ty-HmS34A^y-Km 
S3 5MtfOg»J8«ffi3 2 i:<OS(B^JP»f-S^ k# 
t^S. it. GT0^3 3O7V-F«g34Xt/r 
^y-K«S35fc. 8«imffi3 2fc«&&3fc. it 

/!&pgto3hp3 3<nmi®Mm.£ o«v>ea^»2 

&kZii%\\ 

[0 0 33] B5tt. Ig25mm<02O«i/O'r? 
0.1mmiOfill^«2 0-C«^Lfc«^k. 200S1 

h. 05*>^ ^O-y^^^O.lmm^abSW 

34»t*$y-Fmg3 5i:l»ftttgm210EL i¥S 
WES3 2tR6Attattt2 1« J>&v^4Hrft1tat« 
2 1 t^«*Mta#2 2<7)ffit3£gtt3*r£g*tS£i: 
fc«tD. T/-F€S34a^y-Fmffi3 5i:|»A 
ttas«21^ «Srffl«S3 2tl»AttS«210 

la. *>sv^iffi^ttsat»2it^»ttaftt2 2^sw 
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[0034] msk<mm4 . S6<i. i&mms&m 

S4 t*»*^GTOESX^ 
Srr®rffi0T*&. 06£5rfJ:ofc:. .TOGTOfflg 
X^v^Sty'a-^SOfcM^tt^ *g«ffiBS3 2 
fc±Sffi3 lttiaW»f2 0T«*S<l, «H£*f2 0 
tft»tSSSffl«63 2&t/±«ffi3 lOMffctt* 
We*U!&:fttt&»2 1 fcHSttttaStt 2 2 
2«£03-x^>'^* J ^3itTV^. «g«JH®g3 2k 
±«fil3 1 HWSA«GT0^3 3<9g3S8: 

io m^xwymm2oi:mfx^i>(ox. mm 

m o timthm&fmm3 2&vzm3 1 com 
£*ti?timm$m 2 1 * a-x * v^u tout 
mm2 otvim^8i^mt&8m2 2i3- 
7-jyyLx%2> 2m<r>rx—fA yrmzwtiix^&co 
x. tmmm&3 2 1 ±m«3 1 <msM<r)msifL£& 

m-ZZtifiXZ. *^>«HL£*f 2 0 fc WftMWf: 3 2 

3*>fc. Jg»f«ffi3 2fcHr&ttS»r2 
20 3 1 fcBfcfettaH*2 1 CDfSL ££V*H»:fettSl&l*2 1 
^ffi*ktt3t»2 2 ^t?^ea5»^gftS dfctcj: 
0. ^Sffl«ffi3 2tRftftttattt21^ ±««3 1 
kfifcfettas#2 &S^ttfifcfeeaH*2 1 kiSS 

m&mt2 2m(V8m&zfa±Zitx. M#tim± 
[0035] mk<mmm5 . mm. *mkvm&v>& 

S5t36^&GTOS«X^ »/ ?W^i/3.-lUF>'m& 
^tBfffiBTfc*. diDGTOffgX^-y^a^^'i— 
^3 0tCt>V^Ttt. GTOf^3 3ll Ty-Fmffi3 

30 4xv^y-F«S3 5amm^imk3 1 r 

y-F«S34Xlf*y-F«ffi3 5t±«S3 1 ttt 
^ti^tlimmt2 0X^^tLX^i>. *LX. IBM 

jS« 2 o t«*jrti»ry- f^s 3 4 y- vmm 
3 5mfiz$mm3 1 <?«fc«. zti?hm&&mt 
2 1 fc&g«tt^«2 2 kfrt>%h 2m<r>*-T4>y 

WZZtlX^h. GTOfflSX^-y^St^jt-^3 0 
<^ffle^:GT0^33-Cl64-rSiWi. ±««3 1 

tz£ 0GTO^3 3^365?&ai$itS. 
40 [0036] GT0^3 3tf>Ty-Fmffi3 4Xtf# 
V-FWI3 5k. ±mft3 1 fc<9&£3WC. gWfc&>'G 
TOS^3 3«SsffiffliaSJ: 0fi(-vfiUbA[»2 OZWL 

JB*gRftD<i«>ICGT0^3 3 k±«ffi3 1 CDfStZW 

xtx^itmmm32 <B4. h6#«@) »±*gfc 
m»&i2mmt>i-zktfxz. msK^mk^j^. 

50 mS3 4Xlf*y-F«ffi3 5k. ±€ffi3 1tO^ 
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sry-KmS3 4aif^y-K«ffi3 5MiXfci«ffi £?>^kc:<9SSte<m©6<o%£fcP3#<7)3& 

U ^±tfii^2 0tt7)fi3W^'fi^S^«tta5 [0039] IUfc*>»!I7. H9tt. #f£BH<9HStO® 

#2 2£3-tm V^l/C3r62JI<0:3~r-f VT'Jf £ S7 I GBT*is*-ju<omtf&5FrmfflBrC 

^ftT^S^T. Ty-Kmffi342M^*y-Kmffi3 H9fcfc^T. 4 OJ±X^— »^0^^<7)tm 

5fc, ±«S31f:«»^iii<^!agfiiJ:(S»r&-fcAJ at«Tt>0. 4 Uiffilt&SmX'hi,. H9fc^-rJ:3 
**ofiteJDS«2 0i:. ry-KmS34X^V 10 Zer>l GBT^iS^-folizti^Xli. «Httg« 

- k«s3 5Mtft:±Bff 3 1 t<oRjB^««M-* z t 3<^jmtmm^m<-xm.2itm^M2 o-ctz 

tfTZZ. TV- Km* 3 4 RV* V- H«ffi fiit*i«2 0<O^Ht:«J*S5«4 0#KB3 

3 5tR6Attat»21t<0lS. ±Bffi3 1 tHrfttt3*f *U «8«#4 0fcttfifcfetta&#4 loa—f-f 

2 l^lS. t>&Wiffi&®8m2 1 tiiW, ! m2 2 fr$*iT»*. JfeStt^R 3 <D^B?g fc Sg^JB&M^- 

oSfc:^tt3«^(tl»^fct:J:0. 7V-K*«3 x«2<0Sfc. <^l£#2 0<^gJ?Si:Pig^$<o 

4s^y-Km«3 5fcHi*ttat»2 lto®. ±m #&mi4oz : ?#>g.m-&ztiz£*). mmm^3 

ff 3 1 1 ffi&Gmt2 1 COS. f>h\,M±mt&$m2 l tSdB^S<-XlS2<OSS:-^<OJi$<7)ffia4i*f 2 

fc^S«ttS«22<7)|S<r)S^tt$-|6|j 1 $-fr-c. MVti OTm&thZtWX'Z& . IGBT^'a-^ 

[oo37jidt<o^6. msa. *wwmk<m 20 fcm^20(?>mh&m$8m4otzx*)tij±zti 

®6t**»s 1 g BT^i/j.— <%Mt^com&^ s<5>tc. es*at»4 0 1 Lx&mtm£W8t&z. 

•mmmvht. ms&f&xotz. :«iGBTty fctctOs eass&f* 

.x-/H(Ci>Vvaj. »^ffl^g^-XS2fc^a}^E 40fcHr£ttStt4 1 j3-f^ y^SClfcfcJ: 0. 

1 3tt<5al«5»2 0-C*£3*U fifitS#2 0£«ttf fi8LS»2 0t«ma5«4 0cOS:i5^««!l-fSit*«T' 
SIGBT*^-;H<0«i!ffi^g'<.-X«2&t^ SS. m?mt40c0ffi&&mt4l<?>3-f-4>'7i: 

ants 1 3<^asfc:tt. ^n-pnj»^eat»2 1 tim &t&mt. «sa$at»4 oo^B-ct J: < , *t;im& 

msm2 2 hii>t>%h 2m<r>?-7- 4 yr&zztix *r 2 0 i:8j*t&«#s$r4 ooswtrct i. £ 

«8«fl&K*-x«2 tms&m 1 3«>j&&s fc. HfAitsw 4 1 it^mm. #&mvmwht>T 

j£#2 0 *RrfC»*a?, iffl^<^)ft«fc:*^^fflS 30 [0040] a*:. Gffigm4 0 fc LT#&S*m£tt 

mm&Ri-x^Rxfftmm 1 3«mc. r-rh&m±%< , mrfm2 0 ttmmt4 0 orib 

2 0i:<o««tt* j m^siMta5«2 2?ra-T^^ »t& i GBT*is*-fri<7>im^fr3kmim&m 

LT£S 2Son— f-f ^JMttmiftarr. J** <-^«2<0fi^#fttt. I GBTt^-/H» I G 

J8£E'*-X«2 fc##S£B 1 3tO^M<^glS5rft BT£?4 fcJ6iittS«3c7>8£. GTOJESx^ ^ 

iiU *>OfflaUSiW2 0i:ttlW^g'<— XS2*SV> a^E^JL— ;W3 0<7)GTO#^3 3i:g»ffiSfii3 2<7) 

»i^«@ISl 3fc^)Ri6?rPPSrrs^t*J-C^6. 3£ J»lffl«g3 2i:±«ffi3 l<OS^. GTO*^ 

£.fllMm4M'<<-A&2tt%mmi3<OB&StZ. 3 3fc±^S3 l^^. IGBTtvfjL-^lk^J 
m£JrGTOm?3 3cr>®timmJ$L£ OSVMSHL^W 40 ^il3<7)^, fcS^iGTOEafX^-y^St^ 

20*Srm»4«T. <®WS«2 0^Sa$*5^i: -^30fc?&a^Sl 3<7)j^(;oV^Tti5»rS^i: 

fci 1 }. IGBTt^-^l^aggglS^SS *»'T^. ^^^-*,^^>3Q*cOig!g7^7)JS^fc^c7)^ 

[0 0 38] S^fc:. mfB^g<-XS2fcBftftttai [0 04111010996*8. HI OK. *»»7^ft<0 

»2i<os. ^ai^is 1 3 1 mf&mt 2 1 coca. s>& jm8tzi^i,iGBT^^~/^m,i:^fWiim 

v^4B6*itat*r2 1 t©^*ttat«2 2«rafc3£gttat Tft&. a 1 otctJv^T. 5 o«aEWfa£ME-rs^* 

tr^lftttSifcfcJ:"). SL^JH<feE^- x«c 2 fc Rfc&tt ^A^7)anEa5»Tft&. Hi Ofc^tidtc:. vico 

3W2 1COS. ^SI^Sl 3tRftfttta5«21iOS. I GBTtv*A-;Ht:fc^TJi. |gilittS1K3 fcfigfc 

S^iB6fttt»«2 l tgS*MtaW2 2^Sk^5tt Jfl^<-*«21ifiiL£tf 2 OTMStu fiH^W 
*|6LtS-ttT. H^il^jhi-S^fc^r^S. £*5. 50 2 0<0^Ht«ft»at»4 0«t^Tl^. 
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fc, ffi!t^2 0OEBfc«#&tt4 0i&gtt, 1roto 
Bmt5oxto&.-t&zizizir>x. igbt^'jl- 
/HtfWUP&ofii^ IGBTS^4<0»:J:oT 

mm itiimtm 2 oomtimk-t h z t & . 
ttz. mtmR3timm&m'<.-xiB.2(tf$cr>E& 

[0042] &i>. BlOfc^rtlGBT^jL-^l 
Tit. M^»5 0«IGBT^4±fcffiS3^ « 
«tt»S3tt I GBT*?4 ZftLTW&ZtlT^h 

*\ toffiat»5o^«sstts«3±tcssL. Hants 

« 3 £ Jn^» 5 0 TWg#E-t£ ± 5 UT t J: V\ 
dcT^cojBSStCfcttSIGBT^SoL-rt-l 
3 fc tt&fB&ii^-XS 2 C7)±£^^£ 
tt, IGBTt>?j.-*-l<0IGBT^4i:*6SttS 
«3<7)&£. GTOffl£X?-y?M*> ? j.-7l'3 0?)G 
TO*T3 3 t««ffl«S3 2 |£«ffl«£3 2 

fc±«e31<0ft^ GTO*?3 3fc±«g31?>S 

^, iGBTtv A -;nti&ae^i3<^e^, fts 
v^iGToB^x^ -y i^-/P3 o fcisasssi 

[oo43] ime&m&mmTWiwLti'v? 

->m#mm. I GBTifrp, GTO#^OS^$tL 
*t>e>-?ttfr<. IGBTSf. GTO^tfXftfc, y 
AX-Y.WVXf. YUTf?^ MOSFET. 

[0044] 

1.-th. Zh£W!£m&tZ&mt<Q8^crm8&t: 

<s«u ij^mmttsmtcoRfs^fmrhzbif 
[0045] *%wnmm2tzm>z>'V7-¥m&*: 

GmLto&tiszm-t&zttf-czh. 
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[0046] *mmmm3£&b&w-¥m#*: 

io [0047] *m&>smm4 tz&b&w-tmi**: 
&tttgm-hmim£'j*j:< 1 1, 2 i^a-f < >r 

20 [0048] #?^Ofl^5 fc&bSVNV-^** 
[0049] *!fcBBoa#B6 fcflU)Sv^-¥«*t 

*v^. mifmsebmm^mn^f:2fm 
t>^zbtz£^x. mtxvms&Kmzb^iSjL-n, 
<r»t<m.i:iiii>&zb#TZ&. *st. w-^mtm 

?b£S&cr>&ifficvmmttlz±$ZE&1}ii£% 

bztvf. ifom^Mb^-^mim?. ±m&b 

40 <7)RH>£Wm-?> Z b ifiX'^ h „ 

[0050] *5KB<7)a*JB7 fc:«i?*yN-V-^frt 

s&x^'^m^MT^mmb^rL. **o±aa 
#mmb<r>s&zmii-hzbtf?$h. t*. 
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1 6 



1 5 



[0051] *mi<?)wmis£®bhJ*'7-!mto*: <r>wjb*9mthzttfv%h. 

iSj.-friMtW-Zmto* i/jL-frkftmmom [0057] 1 4 fcfithS^-^tt 

[0052J*»$i<Oia^9fc^£^V-^tt* dfctcioT. fafitCS-J: 9 

JbSW^-fix^^V-^flctvjL-yPifc [B 1 ] mfocrtfcM 1 I G BTtioL-^KO 

m^mtLx. &&mfcxh&t>0>t:m^x^h<r> [B2i 2 0^/0 ? jrfin^m:^ i,*:*^ 

t» w-^**is*-ii>m<r>mm&»jsj)Vft t. 2-xom?Bv?tffiit&8mz3-T-<yrLx 

smc?>ms3fLimiz±$%E.®M&mt ztvr. am ti^n^-trnx-hh, 

fitttmit<r)%.i6Z£ r )tmt&zbtfTZi>. [H3] mk<mm2iznHpiiGBT=e^jL-)uo 

tJi^-v-^frt^jL-yPtJfeaS^^^tctJft [B5] 2o<^co7 , n-y^^^jS«T»^L^ 

S3-f^/ItU, aW^8S<ci£v^fttt»«i: £fc. 2^<m7v~r?Zl£&Lt&&tl l Z^X. » 

3-x-fV^I£l*»tTUS«Dt\ ^«&^<0lM£ [B6] !6ffitf>^4fca>a>6GTOEBgX;?»/?S 

[B7] !6tttfWg©5t:ip*^GTO£BKx^-y^S 

[0054] *ft»^3fc£J8 1 1 tfcb&^-V-T&ffc t^-^^tiE^^^BfffiHTftS. 

^j/jt-^tfctt^-^^^A-^fcJfr^gtO 30 [H8] Hd<^[6t:*^&IGBTti; J L-/l.i: 

fifcEtutf [Bill ff*<r>IGBTtxjL^i:^Sg|g<7)« 

fi^Mi. ±McO'V7-%mW*:i;jL-fi>&t:tjL/*y- 1 IGBTty'i-rt', 2 ftlRffl^S^-^ 3 

^K*iS*-frtfflim<Q8&tt:iifthtffimt 40 J8itt£8L 4 IGBTff. 5 au?^ 

f:LT. ^<tt>l©^3-x-f>^®^#t5^S 6 x$-/?mS. 7 3 8 x$ 

»fl$rffifflLTV^OT. iaa)i^J:01©tr6C:i:* s **JB:T>U<- V 9 10 T>l/$7>f-*\ 

fiHt^tfi^SWt^RlBJrfPlW-S-i:^ 11 ¥ffl. 1 2 13 1 

4 ay/^F, 2 0 ffiH£#. 21 Bfr£tt& 

[OO5 6]*3*BB0«fll3IC«*>iy^7-^««c 22 S&«tta&r. 30 GTOfflgX? «r?ig 

t^-;P^Ji>'^7-^«c^'a.-^^aeiE^ tyV*. 31 ±mffi. 3 2 ISSfflmS. 3 3 

Sf^frtt. xE^V-^flc^^-^fcHt/tv- GTO^% 34 3 5 i]V-Y% 

^w^^-^b^^mm^m^^h^msm 36 t75r?^.4o 4i 
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temp, of 

an IGBT element 4 is provided between an insulation substrate 3 to be 
a thermal 

conduction passage in an IGBT module (power semiconductor module) 1 
and heat 

radiating metal base plate 2, and a double-layer coating layer is 
provided by 

coating an anticorrosive member 21a on the surfaces of the radiating 
metal base 

plate 2 and the insulation substrate 3 maping contact with the low 
m. -p . 

material 20 and coating a high contact member 22 having a good 
contact to the 

low-m.p. material 20 thereon. As a result, a thermal stress-free 
capability 

is realized between the members, the long-time reliability is 
enhanced greatly, 

the cooling performance of the IGBT module 1 is enhanced, and 
moreover alloying 

of the low-m.p. material 20 is suppressed. 
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